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(54) CEMENT ADMIXTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement admixture which has high dispersibility and 
prevents slump loss in a low water ratio range, and simultaneously has low viscosity. 
SOLUTION: The cement admixture contains the three components of (A) a copolymer 
containing (I) a structural unit originated from (a) an unsaturated(poly)alkylene glycol ether 
monomer having a 2 to 4C alkenyl group in which a 2 to 18C oxyalkylene group is introduced (an 
average addition molar number of oxyalkylene group is 1-500), and (II) a structural unit 
originated from (b) a maleic monomer (b) as essential structural units, and in which the 
structural unit (I) and the structural unit (II) occupy >1 wt.% in the whole structural unit, and (a) 
an unsaturated(poly)alkylene glycol ether monomer, and (B) water soluble polyalkylene glycol as 
essential components, and in which the contents of the (a) unsaturated(poly)alkylene glycol 
ether is 1 to 100 wt.% to the (A) copolymer, and the contents of the (B) water soluble 
polyalkylene glycol is 1 to 50 wt.% to the (A) copolymer. 
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T^+U^S©^^^;^-?**). 0-5 0 0©$i 

l/ri>*i«R4#tg^UrlM(E*«S (-co-o-c 
0-) *«j£0T(,»5 £©*«•£. M, SO* 

[0 028] JJB7 U -f ( b ) ami. LT 

tt, fttdRttisnucw ;&#*©»# 

***tfSCi«*-C*. C*lP>©lSX«2a«±^fl3 

^ij^SMT^ 1-3 0©T;U3-JUi©^--7X^f 
^S: vu-r>^i^ji^:l-3 0©T5><i:©^ 

-775 ; vU^>ii^Ifi!l-3 0(D7S 
yTJ^^-J^i©>'^-7T 5 Ffc U< (jA-7X^fJl/ 
S; Cft6©TJU3-;Uc£3?tJI^2~ 1 8©TJl/+ 
U>^+^> 1 -5 OO^#jJ03t/dt^) 

(D) i?l/-f>ii©A-7iXf;l« ; mt^m 
(D) ©>t^©*S!S^T5 sitUtclt&Wt^Uj 
>IiOA-775 FS; ?l"f>»i^iS^»2- 

1 8©^y 3-jbfeu<{jcfte©^y 3-ju©¥i$)tt 
+ jn*^2~5 o o©d<yTJU+u>yy a-Ai©^ 

-7x^f;n 7U7i>fi^fI?|!!2-l 8©^ 
y n 0 < «C e>©^ y 3 — JKO^pi^-f^^fcJU^ 

2 — 5 0 0©:l<yTJl'+U>^y =J-;^£©-'^-7T 5 
F : ^tl6©— ffi^ffiffi. -ffi^JlS. T>-=t 

■Y >MSO*-e©*S. ^7K^U-f>®J. 7U-/>^r 
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©tftt&ffStA*. 

[0 0 2 9 ] iffiftS^f* (A) CCfa<,vc % ^I©«fj£ 

<c> *fflC>SCi#T*S. C©«fc5ttfl«tt 
(c) ^c<f:0^^{4 (III) jWBfi5S*i*c4«:*c 
So ±I2^^*{4 (III) £^x.£ijifi# ( c > 4 0 
rtt % (a) SV/Xtt#l» (b) 4^tfi^pJ 

Ctlh<D 1 «X»2«SLb*ffl^*C 4#T#*. 
[0 0 3 0] ±IB#S» ( c ) ©#J4 l/TTtt. t 10 

t^(C 4 C*l6©— ffifejgifi, ^ffi^Hia. 7>*-^ 
W«T5>*:-RCI e Cft6flDM4ft«lR^ai- 

3 0©TiU*JUTiU3-iU. ttXAt?«fc2^ 1 8©^y 

2 — 5 0 oco^ i ;r;u^u>^y n-^tMyxxf 
yxxf;bg rcti€>©K4 mmm>*$k l - 3 
0©7;M^UT5>, &3Rffi=Hk2— 1 8©^y=i-;u 20 

1W*JD^HK2^5 0 0(D#y7WU>^«j3-;K?) 
>t*«r 5^<t*4©*^T5 FXa^T? FS;vu 

JRBffiR2-l 8©yy=i-Jk «>t,< ttctifc©^ y 
a-;b©ipi^>M-jp^;Ui5[2-5 0 0©*y 7;l/*U>^ 

ya^ioyx^^m ivu^^i^is^t 1 

-JU©Jt^«ST 5 -/ft*, feO<«cn60^'j3-;U 
<D¥-#)tflM*:fr$k2^5 0 0WJ7^U>^'J3- 30 
^©Jt*3»7 5 -/<fcW4©yr§ F« ; (>*)7*y 
;b^©HFgSla^^^;b^>MS ; i£Wc, cfte>©— 

^l^SS, 7>^^AJg, *«7 5> 
ft ; Mcn6«i^f»S 1-30 (D7^*;b7 
;l>:a-;k gt*M^FSS[2-l 8©^U n-Jk 
Ctl6©^U^-;l/©^F^»n^:;Ua2-5 0 0©#y 

7;i/+i/>yy3"-;bi©x^f^g ; &e>*c*ie>©^ 

4 2 - 1 8 ©^ ^ -;U©Jt5fc»7 ^ -/ft 

5 0 0©3j<yT;U+U>yj=i-;l/©it^T5y{t% 40 
4©7$ F»; »«r*tf3C4**r*, C^i6©iaX 

[0 03 1 ] ±IB#S^* ( c ) 4 Lttt. ±IE©fc©(C 

Kssn-r. --w^tf, tf^^x;u^*-h, u*) r 

yjbyUU**- K 2- (^^) 7^ya+^xm 
;l/**-K 3- (y£) 7^yot^Dk%x^* 
*-k 3- <y^) 7*yp**>-2-fc 
PtfJUXJU**- 3 - (^3?) 7^'JP + '>-2- 
t KP + y7'Pf;l/^;l/*7j:xji/x-f ;k 3- M 
£) 7^ ya+y-2 -t Ka + i/^ntrji/^-^^ju 50 
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^^Vx- k 4- (^£) 7^ y p+^^juxiu 
**-K (^£) 7^y;U7S K^^;b^;i/^>^, 

T2VfoT% Fx?;U*;U*>8 % 2-y^;b 
7p^>*.M*>K (^*) 7£ y>l/7S F\ X^U> 

; (^ £) y;i>rs F, 7*y^7-rt/ 
5 F\ n--**p-ju (,y£) r^y;u7s F\ 
N. N-isj^ji (^ *) 7* ijji,? 5 K^©^g&«iT 
(^£) 7^ y;H7^ ^x?-;k (^30 7 
* y J^^7^ yx^Jb, (^2) T*UJU»S>^ 
f;l,7^/if;K (^£) 7^ y ^-;ur ^ ^ 

^Ptvk (y*) 7^»j;ny^7$/ifJk 
tr-^tfyy>*©qFttBjT5>'{b^WH; 1, 4-^ 
^>^-;^y (^^) 7^yu-h, 1, 5 --O 
^>^t-wy (y *) y u- k 1, 6 — 
u->5/*-ji/<*-/ 7^yi/-h?©7W>^ 
<y*) 7^yi/-hS;ftitx;K ^p 
fcT* >^ t*~;t^© t'^jixxfii/S ; x^u>^©^ 

M; F y 7 y^>75? hf 0^7^ ; (y 

£) 7'JJl/7;^-iW ^'JV^ (^^) 7'J^x- 
7^;^©T yjWK ; y isJ^foisu^-yr yy'a kjvt 

^7u^>7^m ^y^y^i/t'p^-y^Tsv 
7ut'b>7^7i/07; KK, ?J<y^^^;u->p 
+1f>-tf^- ( y'u t*;i/T ^71/ ^ >r s FK) , 
^y^f^atify-tx- (y7'Pfu>7;y 
7U>f>7^ FS0 , jJ< y V> J ^;b->P^^>- ( 1 - 

^Df;b-3-7^y u-F) , ^y y^^ju^D** 
>- ( 1 -^Dt>- 3-y^^yu-h) v #yy^ 
^;i/^P^-y->-tr^- (i-7'at>-3-7^yi/ 
— F ) , #yyy*;i/S/p+if >- trx- ( 1 -7*p t 
3 - ^ ^ ^ y h ) ^©i>p^if >M#i* ; m<o 

l«XB2«aJi*>ffl^*C4*-C**. 

[0 0 3 2 ] ±IBft*^» ( A ) CCfcWS#JW* ( c ) 

a*©«/is*{3i din com^z. ^¥m<oM*m 

(A)^ft(7)0-5011W!ffSL< 4 0-3 OSS 
[0 0 3 3 ] ##SWCfc#£ftS^* (A) *»-5«C 

t?tf5c4wr#s. awk^«@»s^feilttatr«> 

?T5C4#r# % '*©IS«:«ffl3nsa*(t4l/rtt«pCc 

;l/r3— JL/ S V^'Pfc'JUT^=3-;U^©r;Un — ;U ; ^ 
>4f>, h>»Ui>, tvi/> l ^>^p-\+i^>, n 
**>«©5r»«*S(i^«Jltl»SRR{t** ; ftix^;l 
^©x^r-;u>fb^9 ; T-fe F>, ^f;i/xf;^h>f 
©^ h>>fb^5 ;fF7bh*P77>. ^*+lt>^© 
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sit*;*-?- Mt&mimvztizifi* mnm&#&v 
a\ wtigmumzmw-ez turns 

[0 034] ±ty«£f$ (A) ^r^ig-r5fcfe(C7j<?g 

mmi- f y ^ a. jurat* y ai?©M5Sk«[ ; want 

y>fiKSfOT '/T 5 V^it&m. 2,2' -7'/K 
X-2- (2--fsyvy>-2-'CJU) ^o;OSi 

-/y^p-F y^©TV- h y-»Ht^*J«©*»tt 
T'/jfiM>6SW3W8!fflSn. COBS. 3EWffll*3R^ h U 

h U A, *-;M6*f©F e ( I I ) i, t Ko 
*^£>;oU7 -t l^m-t h y ^A^K^D^J. tFot 

(*) . *y v-iUtf>M («) ^©ffiil^j^Wffl-r^c 20 

<«> «©ffijt«£©«#^i*jW*tA». tne.© 

[0 03 5 1 X, ffiMTJUn-JU. SrSBeSO < KJISlft 

H\ ^ h y >i7A/S"^+^ K^<D^-^+ix' K ; t 
-^A^Fa;\-*+i/h", *^>/W Fax-:*- 30 

C0 0 3 6 ] &n£<Dm&mm»j&a<D&mmtz* ffe 
©jDRW*$tf±jnsnc»L r 3 0 mA%y.±-e$> & c t 

J:9&f£ L/<«40-9 911%OjiI, 40 
3*=.(C« : $L/<»5 0-9 9aS%©f5H, i^feWW 
U< tt5 5~9 5M%©«5B. S<b$fgL<tt6 0 
-9 0Sfi%©t5ffl-C*S o #(C. £¥«*fiSfl>©ttffl 
S# C ©IBHJ: 0 <StT i . *£SS©ffiT-t>£Stefi 

[0 0 3 7 ] SHa#©S*&SF«^©«A^ti*>«C|R 

<«aa*SA-r4*ffi©i>-rn , rfej:o». ju*w«ch:. so 
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*A* (a) i#S<* (b) ©£SS££fCS8CC»|ft& 
AT**?*. #Sf* (a) ©— ap*Rj&S««cW»!«c|a: 

al, ( a ) <dW) ±mm& < b ) ©^su*sife 
sa«ciiitt!jtA-r4'*ffi. (a) ©-sr 

<tmsft (b) ©-apftfijesssttngfostcSAL. 

» ( a ) ©g£r> £iH«# ( b ) ©3319 

sccs£S«caai«:»wr»«KA-rs*ffi9*mstf6tx 

•5. 3 6(C. Sf£^*r**jl{it:©JRj£2gS^©«Aa[ 
ft *«ttWXttK«fWK:g*. £ c £ K. ck 9 S^fift©^ 
fiBSIWiS <0 ©ISL^MftfciftttWXttgWWtcSEftS tt 
r. ftS^i* (A) #©$>?£*{& ( I ) ( I 

I ) ©tt##gft&^*£#©®^£»£J5J&*K:£ 

[0 0 3 8 ] ±iEft®^{* (A) ©#^«HSE©fc«>. 

yy-feB-Jb, ^sCyya-^m. 2-^JU*-7>7"P 
?*? l J3-iHtJ'^l', 3-y;l/*7'K7 - ot' 

s^i* (a) ©^at^©/ci6(c«. ma<* (c) i 
(^^) Ty;ux;u*>ia <*> S^©3l^ib14 
©Wo >^ci W^&r* 

[0 03 9 ] ^fS©^S©ft*^<* (A) SrlPSttcfc 

©2 5*C«:teW5S?¥K5RtSft*5 p pmtlTOtli 
-r-SCi^JfSLC^ $f$L-<«0. 01~4ppm© 
®H> 2£tC$?$ b< »0. 0 1~2ppm©81, ^ 
4>5?£0<tt0. 0 l-l'ppm©«fflr**. (S6. 

mtcmmitzmtm. gsns&mzmm&M*. mm 

<. ««if©BI3R*iB«,>fflr^jSiOTB. m«. T 

is© < 1 ) - (5) (Djtm&mi htiz>. 

^©^■E*ffi<t-S 0 3HRilU*T-C. Sfffl^Slrt©EE 
77*Wr^>cfc^„ 

( 2 ) ««* Atifcssrt©a»aap»*aoRtSE©^gtt 

(3) ^rt«A*ifc?S««cWK|f©^gtt^^*ft«F 
M^'7'J >^-T-5. 

(4) »«*-S»»i*-ttfc«. SBR«©^ritt^# 



(3) 
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[0040] ftl^Ki?) »6n/c±IBitS^ ( A ) 
0Tfl§(,»6*lS*J. BK«)S(r>tt©tt&a»6. pH£5fe( 
4pH5 «±"C*t«C -3 fctte. S^©ffiT#iS C -5 £ 

mmnc. $kmsn&m<rj:*)> t^ohwt^ii io 
3t#a(cpH*5feLh«:msE-r4c43WSf*i/c». ph 

O'^*^©^^* ; T>*-7 ; W«8T 5 > ; m<DT 
>Vt> <)&®IM<D 1 1X« 2 WJLh*fflC»"Ctf a 0 C £ # 

£*>-?££„ 

[0041] ±ib*s^ (a) (om&w-^^f mt l 

TGPCJ £&(,>-5) (C<fc.2>-J<yx^L,>yy 20 

%xi, ooo~5oo. ooo^asr*^. 5. 

000-300. 000 b<, 1 0. 00 0—1 

5 0, 0 0 OaUOJfgLO,, COi^jMf^ 

[0 04 2] ^BJ(D-fey > hfflSflBUCfctvc 

«. 2«^±©^m^i* (A) *«*^t>tt-rfflc»s 
ci*sr#^ MA.tf. ^fiSfn (#'J) r;u+u>i/>; 
a-j\,x.-7->V&mm# (a) ( 1 ) £ 

7M>KS*i(t (b) **©«JS#{4 (II) £© 30 
ff£ (S«JfcX«*;Hfc> ©#l&£2«BJjLt©*E*£ 
f* (A) ©ffl^fc-f*. «ta^»{C*ll,»rJJB— «3C 
( 1 ) (tf'J) TiMrH/f "/a-A 

x-f-jU^iltfiffc (a) ©**^T^U>»©¥fcJ-tt 

an*^ n <Dmt£ h 2 astLt©«s^i* < a ) <d®.& 

[0043] ##&Bj(D-fe^ > hgfn^jfi. ±12— ms: 
( i ) -cmfrztiz^mm <* y ) r-Mru^yn- 

;Ux-f-JU^S<* (a) (A) win 

-l0 0ii^Wt5ci^iSt$>5. iOWil 40 
<«2-iooas%, $e>fcjff$u<«3-9 on 

£9*>WfcF$l/< «5-8 01i%r*5. 
(a)OSWI*illi%*a©t^Ktt, ^7>7'd 

i o owm%£Mz.?>tg&t<at, htc>Ft-r€> 

TJU+U>i/';^-;Uji-f-;U^af*: (a) &i. 

(A) ©S^cfflofc^lSfn (tf y) r^+u>^ 
>Ja-jl,x.-y-JV%kmm# (a) . B|J*i. 50 
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(a) (Dmrnma ( i > zmwcTF-mm (*y> t;u+ 

U>^y 3-;H- t- ;Ujg«aflc (a) £|S]--c&-,T 

^Fg&fti (tf y) TJU*u>^y =j-;i/x--rJU^tt{$ 
(a) 

[0044] ^aso-fe^ > h ?gfnsij«. Tkigtttf y r 
;i/+u>y;3-;u (B) £±ia;*S£f* (A) tc*tL 
1 1 ~ 5 0 11%^ 5 c i *1ST* JrOWS 
U<»2-50»M% > $e>(cW*L,<«2~4 0S« 
%, £*3*>Wff£ L,< «3-3 0«S%-C*5o 

*yr;u*u>yy (b) ©^rs#iss%* 

«©J^«C tt v X 7 > ^|»±tt £ ttttfi»ttjW*+ 

[0 04 5] x. 7tat?14tf yT-'i'+b^y n-ju 

(B) ©t+~>7^*U>l«CreSMiLt(i, 2 
-1 8©*SH#jSST*£#. 2-8©Ii«$l 

TA^b^y rn-JU (B) «7k?§ttt , *^C£753^S 
t*5Ci^, IB*tt©iSC»^J0R^3&i2©**-> 
r;u+u>». EP^^-^^x^u>»^Ji^^£ur 

$&££#§?$ L< . SO^td^ + i^lfU^ 
S"C*4ci# J: •>»*(,< . 9 0**%^^^ 
x^u>Sr&^c£*5$^«:5fso^. X. **^t 

4- 3 ti,>tij:< 1 **^r;u*u>«#2«Ji{±©jm 
X. *®tt^UTJU+U>^U=i-^ (B) ©^ffiStt 

tKISMwK 1-30 ©r;u^;uax« (r;u 

^. x. 7k?gtt=j< , ;T-'i/+u>y;n-;i/ (b) ©^ 

^•lil/tiJ, 5 0 0-2 0 0. 0 0 0©S5H;W$ 
LC^i. 1, 0 0 0-1 0 0. 0 0 OOlaBrt^OWS 
L<. 2. 0 0 0-5 0. 0 0 0©®B#?6CO?$0 

[0 046 ] w^*****^-?****!^ y r;i/ 
+ u->^i;=i-;u (B) tuxMtemiat. 

yyn-jl/ (B) «7k^ttr-*-5C£^g-C'*-SC£ 
^*tt©i«c^+^i7 c u>»^?l^73-£ur 
^tf^yrju+u>^';a-ju*w$L/< . 9 0*ji/% 

JiLh©^*~>x^lx>S?r ! £^IfiX 7 l-£ t/CfttuKyyjU 

y y 3 --»ux«^< y x u >^< y 7'd t u > ^ y ^ - ju 
^5f$L-<. ^yx?-u>yy rj-jU^S^W^bt^ 
x. 2«®JiO:©?k^tt^yTJi/+u>y y 
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(B) *flH»T*>J:t». ft. *§m<DA<.m&#V7to* 
U>^y3-;U (B) «. *8ttt?45CiM«ST* 

* >*«ffl**:WHii©**ttJi* y r;u* u> ^ y 3 

-to (B) ibrfflt>SCi«-Cf?!St>. 
C 0 0 4 7 3 *JMB©*^ > hSffi^J«. ±IE^M^f* 

(A) &!*J3W5#£LT£iru _hta^ti*n (*y) r 

Ml/^^ja-^-f^tlfi: (a) £ftSi^# 
(A) «C»Ori~l OOttKSttU ±I27K 

i^l4^';r^*u>yu3-;u (B) %ftS£# (a) 

ft £ © 3 /£#©tBS!t#J*{c J: <0 . fcl » T 

i«?t- »»tsrt* <t * 5 > p * i»±tt £#&»-r i i§ib#«c . 

[ o o 4 8 ] xmno-tj > hiB«sw©ie:«3W5»r*s 
±E**tt# y Tfr* u> y y 3 -ju ( b ) «, ±ta±t 

(A) ©*06«{cE£ or itS^{* 

(a) *«jsr*BR«c. ±i5^gs?a <*y) tju*u> 

yja-Ai- 5^HM£fif* (a) ±JbE^U-f>K3R 

ma& ( b > t*-jms$&t u-c-gtsmMftfSftvw- 

ic. ^t^yr^i^^y 3-;u (b) ^k^t?® 
s^f* (a) i*Stt*y7^*i/>i";3-^ (b) 

[0 04 9] ^^-CfflC^ft-S^fD ( y ) tju+ 
l/>^j3-;l-x-f;^ii$ (a) {*. 7<)to7to 
3— ^ ^ y ;ur;U3— ju, 3 - :/-?-> - 1 -jr—)b 

%?<D^-MmTJl<=i-Jimc> 7to*rl<>*3ris 1 ~ 

5 o o-tjM^ra-rsciici^r^^cij&s-cit-s*^ 

C©f-fflnSfE©BSK:. SJ£^tCgE^iHlT^=i-^SIW 
&tt*aft (a) feWC RSte*JR 

*W"r*Yb£4»*m«8«&-r 4 # y t;i^ u> y y 3 

«. K#S» ( a ) ©SB£©ESicHj£T-5 'J T->U* U 

(a) ^(cjj<yrii'+u>yy 3-;u%@j^R!|3j<tL 
(A) i7K^14>j<yT;u+u>yy3-;u (B) 

c£#rs 4. ft, mmtt 

(a) ©SfjgOBRKSJ^-r-S^y 7^+U>i"J 3 -A- 

^4S»*5*^M-?©jf< y tju+ i/>y;3 -ju. 
BP^, # y x?- u> if y 3 -;u-^>^ iji^u y 

3-JUS*tH^«JKi-r-S^fi<* (a) ®^?«*±@ 
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X. ft*^t* (A) ©MJKftK. 36K*«tt#y7;l- 
+ U>y-J3-;U (B) €:i2^L-rfeJ:< . W&Shi*. 

j§t4^yr;u^u>^yn-;u <b) «. m&mitL 

T^Sft-C t,»fc7K?gtt^ y b> ( B ) 

[0 0 5 0 ]^, ^*-&s*6*ff «t5»«:ffl(,>4^fi#n 
<#y) 7;i/+ 1/> y >; □ M (a) 

yr;u*u>^y=i-.rt/ (B) i*dtrfflfiE 
10 ^iccfci^r. (#y) r;u+u>^y n-;ux- 
f-tomm.it (a) {c>FfT47k^t4^yrjb+b>^y 
=»-jmb> ©ttetto. 5-5 omm%&&%v$>& 

1 ~4 01i%AWSK . 2~3 0SS%*5J:0 
jff£L<. 2. 5 — 2 0 U>. » 

JC. 7mte.#')Tto*l'y{/'J (B) ©fd^*5 5 

0 Mfi% 5 H^CC«. *^JSl&INJ©mSftifiS^ 
iSTltftMft (A) ©*mfcWB"Fr*», »4l/ 

[0051] ±is^FlSfa (^y ) r**u>dfy=i-* 

20 x-f^S#lft (a) tt. ftfi^ft (A) ©iSjjg^tC 
IB^LrfcJ:l»*s. ft«^ (A) ^rlSBSf Sl^tC. JH 

-^^*#«flc (a) ftS^{* (A) tcStLT 1 ~ 

1 0 qs«9«»BU"C(r>s«fj4i"ca-&js(6*ff±-r*c 
t{cio-c. fta^tt (A) «^oc. ^figfn (?i<y) 7 

;^U>i";3-;H-f«#l* (a) ^rft*^<* 
(c^ur 1 ~ 1 ooit%Mt^t^> HilsiSiJiafiS 

fiSW (*:y) 7;^u>y>j3-Ji'X- ^7i/^a<* 
30 (a) AS, ftS^i* (A) {C*fOr2~l 0 011%^ 

■Ct»4^Ai3 6{C»*0<. 4-8 01t°/oli( / t 
l>S^i»)bWSf$K, 5~7 011%SSl/t 

c»4^3ftj«*>jf*Lt». c©sis-r-2>^sj (^y ) 

TJU*U>yy 3-;Ux-r-jl,^a($ ( a ) ©jfcjptf 
(S«tt36«^:+» i ^ 0 » $ U < )i < . ffc£. 10 011 

40 ic^mm (#<j) 7 to*i>is y v z3-tox.-ftom%m 
it (a) £K^lt*>j:< . se^-rs^fn (^y) t 

;U*U>yy:a-;Ux-?-;WMi«$ (a) ». ftM^ 

sj£©jnaflsss»i Lxm^tcTmm y > r^* u 

>i/yn-jux-^;u^af$ (a) iPi--c*or4> 
[0 0 5 2] *8fflO-tJ > Hilfn?riJ^#-S/c5!>©Jifa 

fta^ft (a) ©»* u _bfa^Ffiafn 

y) r;U*U>^y a-;ux-^;Wfiflia» (a) i± 
15^ U -C >gt^*fifls ( b ) i L-r^O^ 
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(B) Zi>$;t*®J&®ZmmtLX&m.'&&&>£:iftj: 
< a ) (A) KMOt 1-10 

o ss%g|g u r i. > s n#j£-cs£JKi££fM:f s 

c©#a«cj:?K ftl^tt (A) . ^ttB <* 
U) TJU*U>yj=i-;Uji-^;^#Si* (a) SO' 
fcm&#>)T)l>*l<ls?<Jzi-)\, (B) ©3f£#£^tf 

*l?Bj©-fe^> FiB«jW*«»«:»sc£#r#*. 

[0 0 5 3 ] *¥m<D*zJ > hzgfffiPJti. 

(A) . ^fiS«l (#y) TJU+U>^'j3-jUi-f;U 10 
^S<* ( a ) SCM^tttf y T b> if V a -;U 

(B) <D3)£#£d*5I/a#<tbT$tf6©r&.g>#. * 
««©#«-?*©* £ -fe^ > HB«SW©±JS»i LX$Z 

^-ffi^©*§Mt*irt£fni,T3MB&lil*£ o/cf& 

[0 054] fSd. ^>hiSffi#J£^>hffif#8)(cj3s 
ftlTSHte. ^#3£*£# (A) . ^fiSffl (*y) 20 
+ b>^«;a-;Ui-7-;u^a^ (a) &0'*?§14tf 
';7Ml/>yj3-;l/ (B) ©3)&?}-£il-£Ufc-te^ 

[0 0 5 5 ] *^<D-fe^ > h iHfOftKi. §«7ktS14tt 

[0 05 6] ±lfi*®14M^©*-C«. 

[0 0 5 7 ] ±I6^> h;ilJ&^CC:tel>T&ffl£ft£-fc: 
KH2^>h (*a. HttKttR 

>h ({£#6&3>iS£Hz^> K 7 -7 T 5/*S^fi#6 
SS^-fe^K -fe^> h*IHtt*. 13W>|- (t&rff 50 



4$P3 2 0 0 3 - 9 5 7 2 2 
is 

5K5»*af©fRt9flt-t»5»*»*DUr«>J:C». * 
7c. ftttltlJ. B>jM. 6*5. 

K. sSHbSJRS?. MiSW. ?paI, i'Dvyf, 
* -> 7»^©W^#«*si» ffl Ditgr* -5. 
[0 0 5 8 ] ±|gH2^> h,ffifi£^5(cte^T«, Wlm 
3 &7c 0 ©*{i*a. -fe^> h gffllSM/t^ h 

jttcttwtcwRttft < . mfokm ioo-i85kg/ 

m 3 . ffifflt^>H250-800 kg/m s . 7k/ 
•fe^ > htk (Mtt) = 0 . 1-0. 7. »St<»^ 
{4tKS1 2 0-17 5 kg/m J . ffiffl-fe^>HS2 7 
0-8 0 0 kgr/m 3 . tR/H2^> hit (MStb) = 
0. 2-0. 6 5#Jft£S ft, ftlB^-^iB^S-ClIJi; 
< (^ffl oJ*g-C* f3 . ibKWiSi^TK^©^. IP^. 7k/ 
•fe^> htk (SSJt) = 0. 15-0. 5 mtL<\t 
0. 15-0. 4) £^-r>/c7k/-fe^> htb©<gl^^| 
{CfcC^r^i^aJtl-C-feO. JF>K. #{4H2^>hS© 
^>Wg3>i";- h. Mty>HAS3 0 0kg 

/m 3 WT©*iH-^='>i' h©^-rft{cfe^r* 

[0 0 5 9 ] ±!2-b^ > hfflsSigjtcijW 4*169!©*^ 
> HSWfiU©E^lRI^«:7H,»T:«. mcmMittj:^. 
7k5S-fey > h*fflt^*;i/*Ji/-?>3>^y- h^tcffiffl 
-r-Sti^cB @ff^^»-c-fe^> hSfi©0. Ol- 
io. 011%. jtfiKBO. 02 — 5. 011%, 
J:9£?£l/<tt0. 0 5-3. 011%, Z^cfttl, 

<B0. 1-2. os«%tfj:sH:^©a^jp-rft« 

Ja>. c©cfc^^Ana«cj:0, #f47kS©ffiM, 
©if^C. W4.tt©fr_t3?©&ffi©a?i5 LO^m^^/c 
6$ft€> 0 ±IB12^-SiI^-*i0. 0 l%*vffi-C«. 'ttggW 

^.^^MfifflLtfe, -e©^*«H»±aSfr^£fe!3 
SS*tt©iS*> 6 *>^= W £ <c * . 
[0 0 6 0 ] ±te-te^ > hffi^K^JB, *>7-ffi^14ic4> 
gft, ttuD$©fl^tt£*0<3fc«U Wir>ittM4*W 

y - h 2^i?D a a (^L- + tXh3>i"J-h)ffl© 

mMm^y? y- h. vkvm^z 
<)- h^cw^dr&f). ^ etc. 4iat»3 > * y - h 

(X^>7'ffl*J2 2 — 2 5 cm0H©a>i"J- 
h) . y-h (X7>7'i!552 5cm«± 

"C. ^7>y7P-tt^5 0~7 0cm©8l©3>d' 

y-h), iS5^«l4=j>i7 y- H. -bju^u^y^y 

1^©St»^14?rg3jc3ft^^&^$jU^>r]>^ h 
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[o o 6 n x. ha«sfltt % &*n©-tz 

*0©-fey > Hfl-tWWi LTtt. W*.«y ^->x;U^> 

^X)\,*i/Wtfr)\>-?*)i;ffi-&& ; *y x^u>xju*> 
; 1-1 13 4 19 ^&fS'CiStS©$0 < T 5 

Dtett. a t*©T 3 y ; #^B8 5 9- 1 8 

3 3 8-5f£:$RK:fEiS©an< XVTfr* l>>?V=i-)V^ 

; T9<))i>m*z?}i>mm&fc> u#) 7? 10 

SO. C*i6©#«*££S^T»JtBfc 
iWftfcrfc ; ^Pf1BS6 2 - 1 1 9 1 4 7# 
^8(ctatE©5P< ^;U*>^S?rW-r-5> (^£) 7 9 l ) 
f'Vl'SO'j&g'C <fc •? C ft iftfi^pjeg^mSf* 
*>e>&S£-*£ffc. X«. ^©*S : «fHPP 1 -2 2 6 7 
5 7 ^<2:$R(CiaiR©$p < (y$r) T * y y x 

b> (7'Pt'U>) i/'j3-;HXfA, (^^) 7 V 

)i^j^>m (*) . so. <y r^yjn* (*> 

^6^5ftl^ft ; - 3 6 3 7 7 # &$gtcffi|S 

©£n< 7i"J;H©*';ifu> (7'pfu 20 
>) yy 3-;i.xxfji/, (-*£) r ';jbx;u^>^ 

(i)fl/<ttp- (y$)7'JW^>-l:>x;l/ 
#>M (*> . twc, 0 *) y;ugg <*) frh 
ti2>2&-£W ; «fW¥ 5- 1 7 0 50 1 -5f&fg«cie*S© 
£n< ( J '3!) , 7^";;i'g(D!jf;xfL'>^'j3-jix^ 
f k (^*) T';jux;u^>K (&) . (^^) 7^ 
VMBk (*B) . 7JU*>yt-;i' ; e^ (y*) r^y U' 
-k jfo;r>>i'*u>y>; =3-;b^ey (^^) r^yu 

-k SO'. ^cf(CT5 F***rr-5a. tf-Wffl 

*«»*>€.asft«^i*;»**ifsci3&Jr#. eft 30 

[0 06 2 ] ±M'2$a<D*zjt >vft%t.m*m^z>w> 
*^Bjo-fe ^ > f- iMfaSPJ £ <£*n© -fe ^ > b tmm t 

ottm, ?tet>%mmfm&-c<DS&m& (.ms.%) t 

W$0<«5/9 5~9 5/5. JrO$?$L/<ttl 0/ 
90-90/1 0©S5BF*3-C£>5o 
C 0 0 6 3 3 X. ±ie-fe^ > hffiJ^tt. fcJT© ( 1 ) 

-(20) vzm^t & <£ 5 &ffe©<2*n©-fe ^ > h Ssflnj?' 40 
' (1 ) **tt*^H»*t: tfyr^yjug 

A) , #yy £*y;ug; h >) . #ij7U^ 

Kthvw, 7 9 y Jim ■ -7 1>4 >m^m^m<D 
± b y f? &m.w<D^mm*}j\<#i'Wm.&fo : *y x^ u 

>y y a # y yp t u> y y 3 -;H§;©;j< y 
'>x^u>$>5mi#y j}-^->7'o t'u>©^y v-x 

jUtjI/O-x. #;U#'=^>.y 9=-jU-te;l/o-.x, + 50 
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©^-i'^->14-teJUP-^x— : ^f;Hr;lp- 
x^u-fejl/P — t KP + ^>x?;H2jua— ^. 
b Fo + ->^p tvu -fe ;u a - ^ 3¥©^'li3g© T ;u * ;u-f b 

a©**lHW. ^Sft8-4 0©^ft7k*II^SP^-^ 

jSiurwt-^»7Ki4s^a<!:. x;u^>^»x«-eft 
#a. /3 - 1 .3 yjiA^m (mm*. fmmKowti 

IMRfftc^-sTHSSft&^flHH ; #U7^'J;l'7i 
K ; #y t*-Jl/T;l/=i-;U ; r>7"> ; 7=>7'>y>M 
x^-rJU ; TJl/^^M^ h y^A ; tf5^> ; ^HWc 
75 -/S^WrSTi' y^g!©37f<y v-2£0-?-©Hi!8 

(2)S^X7j^ 3 >: (>5r)T^y;U^TJU^ 

7^>m. , ;>3ix(ii'x>i, so*. cfte>©. ^> 

tx>)A, h yx^y-;UT3>l?©^iiSX«W^ 

^©^+->^U!i?>K ; 77ff-^, >tf 

-y^^p-^. +->p-x, 7t't-^, 
y#-x. SttfbS^©*^-?*. =«^t©*y 
=*Wv Xttf^^ h y >^©^- y ph. h 5 

-)Vm<om7)^-}V ; ^ffc-vy*5x«> A ; y 
OtC-?-©^X«^'t'Kx^T-jl/^ ; T 3 SijfrtfyWlt 
-!r©ig; TJl/*yBj?§^>-'^® ; 7i>i; *>x> 
; 7 1 s-)i> ; y y Hz y >^©^«t^p ; r s 
^h'j (^?i/>t^*>f) , l-th*P+i^x^y 

7=>-l, 1 -i*-t:^*>^. xfl/>y75>f h7 

(^^ix>^^3t:>®?) . >*x^u> h yrs>^>^ 
(^^u>*x^>^) Mcn?.<D7;w;^S. 
* y ±*fe«tt«©# ^ * > nso'-e ©g^itM?. 

(4 ) • {EMSU : t&it*Ji>i"? A. ffi5^^;u^> 

^A. 5fi®!^U->^A. ^{t^-'L-^^A. 3^{b^;U-> 

■5A^©'5j?§'t§*;u>"i'Aia; ig^b^. i£<b^y*^ 
A^©tS{bfl ; 5f-g?S ; *BMfc* y A ; *BWb^- h 'J 
■fA ; ; ^^^tfl : *'i®Wi*;^'7Af 

©*"^tg ; 7^*y-;i'7 5> ; r;U3^42^> h ; * 
jUv'^AT-'US*- bis'Jir- bm. 

( 5 ) &mmnmm ■. s»» »< 7 7 ^ >^ 0 

( 6 ) ttffi^^lJ : f&ffiigJtt. C$tt. OSLtt. C 

( 7 ) J!SJ#Bftftffi%ffl : * \s4 >m. *v-7 'J >gg. C 
ft6©T^+U>^ + ->K^^ 0 
( 8 ) jjgtfilgx x f- JUftffftfflj : y y -fe y > * y y ; 
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O) *+^T;u+b>srW?a^J : (#y> **^x?- 

y**S'X?-u:>:*-u-OUx---7\'k 

2-1 4<D^T;l'XJ-jU'N.©^ + ->i5 1 b>^- + ->7* 10 

IS; #'Mt'>7'at'u>7ix*x-fJk ^y^* 
i/i^l/>/x;l/7ix;H-f^ffl (#';) 
T^+U> (TJb+Jl') 7 'J-Jl/X-f;l-i ; 2,4. 
7, 9-fh7^?;l/-5-7 : i/>-4. 7 
JU. 2, 5 -is** A,- 3 2 , 5 -i?*- 

Jl/, 3 ^;U- 1 3 -^---'l/^CDT-b^-U 

>r;un-;i/4cr;u+u>^^^ F-SrftTjnm-^-t*-^ 
-fe^-n^i-T^HS : yx?i/>yi; n-jt^u -f 
xXfJk i^x?-U>yj K^xx-fJU. 20 

xfU>y'j3-j^Xf7y>lxXr^(D (# 

y) **~>7Ji/*u>Mfrl8xx7\»u!gi; *y:i-*s>x 

x5 L u>y;l/t* : Jf> h U*U-r>8xxf^f(D (# 
U) ^+^T^+U>VJH^^>fllJW^xx^JUS ; # 

w+i'^PtL'^^wx-fjHiSit h y ^a. # 
y^-+->x^u> K-r^7xy-;Ux-7-;W5l^ h 
y-^Ai?© (#y) ^-+^r;u*t->rju+^ (ru- 
)V) *-fJi>ffiWix.z.7-Ji>m.M : t+^xfu 
>xf7'j^'J>ixxf;bf© (#y) *^>7;i/* 30 
u>tju+^';>^xx^^«; * y **i-x^u>7 
■5y;UT5>^<D (^<y) ^+^t;u*u>t-»I/+jut 
s >m ; y ^-+'>t^+ u>7 s f^c 

(10) T;U3-;U^m?SSiJ : * f*JVT)^-JV. ^ 
( 1 1 ) 7 5 KSiltiSJW : 7* y U- ^'J75>f„ 

(12) y >^xxf ^tR^ffj : y >s? h y 

( 1 3) ^jlSSI^SteftJ : 7-^5x^*^71/- 40 
F. ^bi/^AtUx-hf. 

(14) y 3->«i?a« : isjt?)i*> y 3- >rft. 
y *✓ p =Mf > ( y ^ ju^< ->d *-y- >!?©# y * 

(15) A E#J : ffljffiEtt. tt»ft«l>«^FnffiJ9SM 

t Ka=t=->^f7 y>^ h y -5 a. 5 i 5y;nf-;u 

7j-K ABS (T^+JU'O-fe'^XJU^^) . L 
AS (iEll7Jl/*Jl/-<>-lz>X./U*>&) , TJl/*>X 
;U**-K #'Jtt^xfU>7WJK7ix;W 50 
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i-f-Jk d<y ^-^>'X5 1 b>T;U^Jl' (7*xjU) x 
-7NI/5£^XX7^k3?.«^©&, ^'J^->xf l/>7 
(7*x;u) i— f-iuy >Kx*-r;ux&J-ecD 

7 a >*;l/**- 

(16) ^©fte^ffirifeypl : K^Jt/^UI/* 
7>^-F*3CC6~-3 OflO^M^^rW-r-S lffi,*;!/*:/* 
>. F 7^1/7 3 >SMD$WitC 6 ~ 3 0 ffl©fl»M5HF- 

£*t-£7s>. 7^ y>g5^xf-ry>^©^rt 

(C6~3 0{@©^J^T-?rW-rS^7Jl'*>K{C. x^U 

>^-^-> F. ^OtU^+i/ F^Zmi^U 

K* 1 0*;U«±ttfin£tf/ctf y7Jl/*U>**^F§f 

■te-r— k 7^+;^ 'j^f Ji'7>tx')A?a7-f F 
m<D&U*> * * >ft JWBffittJW ifflyx* >14W®r§ 

(17) es*su : mmm <*> . )Ji)i*Mxx^;u. 
(is) s«rflMn : mm&. y >iwa. eK^b3&<s«. 

(20) &5fifcf ; x h y t>tiA hJk. 

[0 06 4] ±IS42^> Ha^^Cfc^T. -feX>hS 

«. ^© ( i ) - ( 7 ) &mif 6tis„ 

( 1 ) ®*^BJ©-fe^ > hSfOSiJ. SO\ ©**^7iU 
+ U>^tft?aSiJ©2^77?r^<!:TSiffi^*D-t±. ft. 

<D©-12^> bU^micMLXO . 0 0 1-1011%© 

( 2 ) <D*^Hj©-fe ^ > h wfflftL <2>mmm*$i i - 1 

8©t;u*u>^-+-> F^ife|#ttI^;U^[-C2-3 0 0, 

>^y=j-^*y (y^) ri' y juKx^-r^^si* 

i . (X * ) 7 * y ;US»#«f*»Cf Ctl 6<D*«*£ 
«S^?I»«C*Jlff*»e«e*ftS^» 9 - 1 

8 3 3 8#£3S. - 2 2 3 8 5 2^IB. 

¥9 -2 4 1 0 5 6 ^f&fgSftcSEiB) . ®^*->7Jl'+ 
U>^?«tagiJ©3fiS7>5:^l<i;t-^ffl^to-li„ (D 
©H2 ^ > h ZlfDSrlJ <!: ©©itS^i* d: ©le^mStb £ L"C 
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«. 5/9 5-9 5/5©ttH#»*L< . 10/9 0 
-9 0/ 1 0©ffl5B#«fc»)*?£ <3©s{-**>7VU* 

#J<t©©*S#<*£©£ftfiK*fUrO. 001-10 

ffltvm^MMktt l/TB. 5/95-9 5/5WS 
U<. 1 0/9 0-9 0/1 Ofls^OJffSlA*. 

(4 ) ©:fcf6W©-fey > higfliffi rc/. ©yy^>x 

«fct£UTK. 5/9 5-^9 5/5*i»*L<. 10/ 20 
90-9 0/1 0&£K)H£U,\ 

(5) ott&fKD-ksovimaffl, ©M^iifg 

*BW. at*Mfjfi £ L T 4-30 ©|SMfc**«a» 6 

h*is>mt%m?hit-€^&m%°\m'c&z. ft. 

®© -b y > h itftSFJ <h ®©tt*4#g|{£il£?rij <t ©le-^ss 
JtiOTtt. 1 0/9 0-9 9. 9 9/0. 0 1»S 30 
0<. 5 0/5 0-9 9. 9/0. 1 «5 #4 

c ©»#-£*>•»*©-& y > t-w&mz, iSSKi&=o*y- 

( 6 ) ^ > f- ®*n#J . ©ilJl^J© 2 fiR#* 

(6) . (£) SSMM' + f *^#>BB8l. 
n-X^©^. yjbt h-;UIP©»TJU3-Jl/S. T 
3^ <-rf*U>#*#:/|*) *SE©#*#>M»!WS 
«WI nj*8r * -5 . ft . (D©-fe^>h SftftK £ ® © j£gffj 40 
i©K#*«tt4L-C«. 5 0/5 0-9 9. 9/0. 
1©«H*«»*L< 7 0/3 0-9 9/l©«5ffl#J: 

( 7 ) ®*mKD-ts > hannn. ©{Sitipj© 2 

gate? {Sil^pJi L/T{i, mttJfrSsV 

&m°]mv$>z>. ft % qxd-zjo i-m%&\t®<D{smm 

iCI^MUtiUTtt. 1 0/9 0-9 9. 9/0. 50 
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1 ©ffin#8FS 0 < . 2 0/8 0-9 9/l'©ffiH*sj: 
CO 06 5 ] 

«ca» * *fMBtt c titcv icmm s n -5 4> ©r « 
«cc». ft, Tiensfi^ij. JtRwavfi*. itfjccttoo 
©ftiMKO. r%j rgpj «saas*st> 

-r&©tT£. 

C0 06 6] SWKcfcor. ^FlSfo (tf y ) r;i>* u 
> if y a - jux - 7- ji>&mmfc<Dm&&fic i'J£r s * y 
t;u+u>^U =J-;u©tfefiRa«. TIS©^r-a'JS v 
tc. 

[0 06 7] <#'J7HU>^J3 -;l/©^S©8iJ 

A S : JWMMWf tt L C - 1 0 

^ttiH : ^^gJrti- (R I ) &tti2§ (H 1 TACH I 

3350 RI MONITOR) 

nmm mm -f^->3^* 

itS 1 . 5 m 1 /^ 

^7^A:a!S BSK«T (1*) «. TShodex G 
F-310J 4. 6X30 0mm 
i&S 4 0 *C 

ll«[^MI^«c4sW*«J|i«(*©Rl6*Sat»6n 

fc£*^<*©M¥J$j^»j. Tia©^ft : ri'JStx 

[0 06 8] <ftJH»fli«»©Si£*iBCe*fl : > 
$1 a : B^^fctt Borwin 

&mm: ^mmma (rd *ifcBs (hi tach i 

3350 RI MONITOR) 

&8k7mWL= 5 0/5 0 ( v o ! %) 
ffiM 1 . 0ml /ft 

*7A:lg MV— (W) M. ("ODS-12 0TJ 
+ TODS-8 OTs J § 4. 6x25 0mm 
iSI 4 0'C 

<&«##©MJ|y&fl^«H3©fef*> 

i l:Waters LCM1 

1^tBS : ^MfflJrW- ( R I ) (fa t e r s 4 1 

0) 

i&mm -.mm T-fe h =- V 'J JL/0 . 0 5 Mi^^- h y 
^AW^>5^*?§?g=4 0/6 0 (volK).fttt 
TpH6. 05CISM 
iiSfi 0 . 6ml/» 

3Ky-(*>». TTSK-GEL G 
4000SWXLJ + TG3000SWXLJ + TG2 
0 0 0 SWXLj + TGUARD COLUMNjS 
7. 8x3 0 0mm. 6. 0x40mm 
4 0 "C 

<««« 1 >fflBBH-. SBRRO«TJU*U>** 
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;U3-;u<t i,-cjt 2 y Ji/T;un-;u ( 2 ^;i>- 2 - 
*HMb?- F 'J ■> A 3 . 1 gB£ttiA<*. «|*TK:JKi&gS 

rt42^ggiL. 1 5 o*c*t?ftB»L 

fc. *l/T. £±flETt?l 5 0t4S^fc*Si^l/ 
K6 3 1 0SP4J5J&ISF*9tC2gAL. 7>U*u> 

J6**TOfc. WfcJ-ifcKts&ssai («T. M- 1 if* 
■f. ) «» yjur;u=j-;u«:^5 o^jkdx^u 
> * * s/ f jW »n l it wbiik y r iu* u > f y 3 - ju 

i-T-;um^S^(fe(T. MAL-5 Oil^-T. ) ti 
fetC. m£.f8!®£l,X7j<'J7)l*l>>-!/<J (#y 

[0 0 6 9] <KJi«2 — 7>3Ftt«r^=i-;W. ttfln* 
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©«S&rj f &fl!fi4ai 1 «c*T J: ^tc^jsufcc iteW 

i>>**is F#*U!xIS4?t ^flSfn* y 7)\s* u> 
y y 3 -;ux-f-;usmsttd: # y tjMt u >y y a - 

JVifcStfKJS&JSRSJ (M-2) ~ (M-7) 4f#/c. 
ft. r;u* u>***> Fttto5J&«£T 1 5 0 "c-eff ft 
l>. x?u>^^ Hi7'n fU>.sf-+-> F£©2«S 
©tju* u F4fflc>ft:t§-£(;t, ^FiS«]T^3- 
10 Mcs-rx^L,>^+->K^a^^p3-a-/ c ^ i ^cy 

y tju+ u > y y 3 - ;i^jaatttsi 1 cc^r . 
co 0 7 0 ] 
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